The normal blood pressure of an adult at rest, comfortably warm and unperturbed, is in the region of 120 mm. mercury systolic and 80 mm. mercury diastolic. The ratio between systolicdiastolic and pulse pressures is normally 3: 2: 1.
tension: blood volume, blood viscosity, arteriolar contractility and arterial rigidity; but it is generally accepted that the only important factor is arteriolar contractility.
Contraction of the muscular medial coat of the arteriole may be influenced in several different ways.
Neurogenic.-Stimulation of the sympathetic nervous system leads to constriction of arterioles. There is a depressor mechanism with afferent fibres in aorta and carotid arteries-distension of these vessels leading to reflex peripheral vasodilatation-the so-called aortic sinus mechanism.
Emotional upset does not cause a simple reflex stimulation of either the sympathetic pressor or the aortic sinus depressor mechanism. 5 patients, apparently under emotional stress, may show five different results: The first may show systolic hypertension; the second, both systolic and diastolic hypertension; the third, diastolic hypertension without systolic hypertension; the fourth may have no significant variation of either systolic or diastolic pressures; and the fifth may have a lowering of both systolic and diastolic pressures, usually accompanied by a slowing of heart rate.
Neurological control is complex and the response to emotional upset is not always predictable.
Endocrine.-Following the observations of Oliver and Sharpey-Schaefer, it was accepted that the secretion of the medullary part of the suprarenal (adrenaline) caused vasoconstriction indirectly by stimulation of the sympathetic mechanism and also by direct action on muscle, but recently it has been shown that the main action of adrenaline is on the heart, causing increased rate and increased force of contractions, and that its action on the peripheral vascular system is that of a vasodilator. The medullary part of the suprarenal contains varying amounts of noradrenaline, which has little action on the heart and which causes vasoconstriction.
Certain secretions of the cortical part of the suprarenal, especially desoxycorticosterone, are capable of producing vasoconstriction; this pressor action is, to some extent, dependent on the presence of adequate blood sodium and, as the kidney helps to control blood sodium level, it plays some part in the pressor action of the cortical part of the suprarenal.
The pituitary can also produce pressor actions-the anterior part probably does so indirectly by affecting the activities of the glands of internal secretion; the posterior part probably has a direct pressor action.
OCT.-UROL. 1
Renal.-Bright was well aware of the existence of some close relationship between chronic renal disease and cardiovascular degeneration.
The introduction of methods of recording blood pressure soon led to the recognition of an association between renal disease and hypertension.
Goldblatt and others have shown that renal ischemia can cause hypertension and that in the early stages, at least, the hypertension is due to some substance in the damaged kidney which passes out into the general circulation via the renal vein.
There is still no general agreement as to what this substance is, or how it acts: It may be a pressor substance produced by the ischxemic kidney; it may be due to vasoconstrictor amines which accumulate because of the failure of the kidney to de-aminize them; it may be due to failure of the kidney to act on and neutralize a pressor substance already in the circulation.
We accept that disturbance of kidney function can lead to hypertension, but we do not know how it does so.
Clinical hypertension cannot be pigeon-holed in the same way as experimental hypertension. Most sufferers from hypertension are said to have something called "essential" hypertension I have never understood why disease or degeneration should be complacently accepted as "essential", and I prefer the term idiopathic.
Renal dysfunction, and particularly the dysfunction secondary to ischxemia, can lead to hypertension, but we still do not know how or why. The removal of a diseased kidney, as treatment for hypertension, is, to some extent, an empirical measure.
Let us now pass from the realms of theory to the practical problems of unilateral renal disease anld hypertension as they confront the physician.
There are two main problems:
(1) When should the physician seek the help of the urological surgeon in the investigation of a patient with hypertension?
(2) If urological investigations reveal the presence of a unilateral renal lesion in a patient with hypertension, what are the indications for nephrectomy?
It is important to keep in mind that unilateral renal disease is a rare cause of hypertension (see Tables 1, 11 and 11I) .
Patients with hypertension might be considered to fall into 4 groups (1 shall exclude coarctation and pheochromocytoma from the discussion):
(1) Those with symptoms and signs suggestive or indicative of a surgical lesion of kidney-hypertension being an incidental finding.
(2) Those who seek advice because of hypertension, and in whom general examination reveals evidence indicative or suggestive of a surgical renal lesion.
(3) Those who seek advice because of hypertension and in whom general examination reveals evidence suggestive of chronic nephritis.
(4) Those who seek advice because of hypertension, and in whom general examination gives no indication of renal involvement.
The physician has no difficulty in dealing with patients in the first group. They are sent to the urological surgeon for investigation and, if a surgical lesion is found, the decision for or against operation will depend on the type of lesion the presence of hypertension will play little or no part in affecting the decision.
Those in the second group should also have the benefit of full urological investigation, provided there is no azotemic kidney failure, or cardiac or cerebral complication of sufficient severity to render investigation undesirable or dangerous.
As in group (1) the decision for or against operative treatment would depend on the type of lesion found. The presence of hypertension would affect this decision only because of increasing the hazard of operation.
Patients in the third group should have full urological investigation if they are under 40 years of age, and have no signs of severe azotemic renal failure. Investigation is especially indicated in those whose history and signs raise the possibility of pyelonephritis.
In the fourth group, those under 40 years should have full urological investigation.
It is most unlikely that one will meet with unilateral renal disease as a cause of uncomplicated hypertension in patients over 40 years of age and especially in those with a strong family history of hypertension.
If unilateral renal disease is discovered in a patient in groups (3) or (4). there are some generally accepted arguments for or against nephrectomy. There should be evidence of considerable disturbance of the affected kidney's function slight pyelonephritis or slight hydronephrosis are considered to be unlikely causes of hypertension. There should be no evidence of any considerable disturbance of function of the other kidney.
Severe azota?mia is a contra-indication to nephrectomy.
Patients over 50 years of age are unlikely to have their hypertension improved by nephrectomy. Severe vascular complications, especially cardiac or cerebral, usually render nephrectomy undesirable; vascular retinal changes, even of some standing, are no contra-indication to operation.
The ideal case is the young patient with unilateral chronic pyelonephritis, the other kidney being unaffected. Heritage (1942) opened the previous discussion on this subject experience in this country was confined to a few cases. Through the co-operation of members of the Section 146 cases of unilateral renal hypertension whose treatment has passed a year have been collected for this discussion.
The standard which has been adopted for assessing the results is a high one. A result has been classed as good only if the diastolic pressure has remained at, or under, 100 mm.Hg for over a year. Exceptions have been made in one or two cases where the elevation above this figure has been small and the period of observation prolonged. All other results have been classed as bad. This arbitrary standard has been adopted for two reasons. It simplifies tabulation and is also defensible on clinical grounds. Continuing diastolic hypertension indicates that the suspect kidney has not been the sole cause of the hypertension and that the opposite kidney has been affected, either by the hypertension or by disease, or the hypertension has had its primary cause outwith the renal tract. Such continuance exposes the patient to cerebrovascular or cardiovascular crises and the loss of a kidney increases twofold the danger of death by renal failure. Continuing hypertension without symptoms occurred in 19 cases and, for the reasons given, most of them have been added to the bad results.
Hypertension is a common condition but that due to unilateral renal disease is relatively rare.
In two large American series only 5 5% (Ratliff et al., 1947) and 4% (Braasch, 1942) respectively showed unilateral renal lesions, and of these fractions less than half in the former and less than onefifth in the latter had a kidney removed. Unilateral renal hypertension is more common in females than in males and in the latter appears to have a slightly better prognosis.
The condition is found in all age groups. Below the age of 30 years more good results than bad may be expected; in older age groups the proportion is reversed but remains much the same in the later decades, and even the elderly patients offer a chance of successful treatment if the cases for operation are chosen with care.
The condition is associated with symptoms referable to the renal tract in rather less than half the cases, the discovery of hypertension initiating an investigation of the renal tract in the remainder. Cases collected from the literature (69) show a higher number of good results in those presenting as hypertension primarily and without renal symptoms. In the present survey this has not been so and it is felt that this difference may be related partly to the large number of cases of hydronephrosis which it contains and partly to a difference in the methods of examining renal function.
The length of the history does not appear to be significant in relation to the result obtained. In 51 cases previous renal disease or complications of pregnancy occurred and the greatest care is required to prove in such cases that the disease is unilateral before a choice of treatment is made. This applies particularly when the hypertension is unaccompanied by renal symptoms.
In 56 cases some abnormality of the optic fundi was discernible on retinoscopy. This group of cases reveals that papilleedema, in the absence of exudates, offers a better prognosis than those cases in which exudates are present, and, rather more surprising, it reveals that the prognosis is also better than in those cases in whom retinal changes are limited to alterations in the vessels.
A consideration of the side in which the suspect kidney was found demonstrates two remarkable findings. The first, that the right kidney has been affected in approximately two-thirds of the series; and the second, that it appears to offer a significantly greater chance of cure. In 94 cases the lesion was on the right side and 50 were relieved of the hypertension. In 52 lesions of the left kidney only 20 obtained relief. These figures are all the more remarkable because, as far as I am aware, the only lesions which show a marked predilection for the right kidney are the pyelitis, hydronephrosis and hydro-ureter associated with pregnancy, and although there is a large number of cases of hydronephrosis in the series, nearly two-thirds of them were bad results.
RENAL FUNCTION TESTS
The urea clearance and water concentration and dilution tests are observations on total renal lunction. The former reveals with a degree of accuracy sufficient for clinical purposes the ability of the renal tract to excrete salts in the urine, and the latter the capacity of the tract for conserving the fluid medium of its environment. In this connexion Fullerton in 1923 showed that oliguria from one kidney may be masked by diuresis from the other, and in 1949 it was demonstrated (Maitland) that in hydronephrosis the appearances on intravenous pyelography were no indication of the quality of the urine secreted by the kidney. The earlier work demonstrates the need for divided renal function tests; the latter suggests that intravenous pyelography is inadequate by itself, when accurate knowledge of the function of each kidney is required. The additional tests which may be used are chromocystoscopy with indigocarmine or phenolphthalein as an indicator, or differential renal analysis. More than one of these may on occasion be required.
Examination of the figures made available from the questionnaires shows that a little more than half the cases were submitted to a urea clearance as a test of total renal function and a much smaller number to the water concentration and excretion tests. Intravenous pyelography was employed universally as the test of divided renal function and, with a small number of clinics as exceptions, it was apparently the sole test employed. In contrast, all the American cases and most of the others forming the comparative series, had a thorough investigation made of divided renal function. Since half the cases present as hypertension without renal symptoms, and this half has a better prognosis in the series from the literature but not in that under discussion, it appears that more detailed enquiries into divided renal function are valuable in relation to the results obtained. Bad results in many cases are due to bilateral renal disease and tests of total renal function and intravenous pyelography are not always sufficiently comprehensive to reveal this. A more complete investigation may not sig-nificantly increase the total of good results from nephrectomy. It undoubtedly diminishes the bad ones by revealing the cases more likely to benefit from sympathectomy and those which should be left alone.
TREATMENT AND RESULTS The methods of treatment available are expectant, nephrectomy, and sympathectomy either by itself or in addition to nephrectomy. Expectant treatment is on the usual lines of a salt-free diet with small protein content and rather restricted fluid intake, with a sedative at night as required. It should be employed in cases unsuitable for nephrectomy or sympathectomy, possibly as a post-operative routine and as a preliminary to more active measures in cases of doubt, for urgency presses treatment only in cases associated with gross retinal changes.
Nephrectomy is indicated in surgical renal disease affecting one kidney in which the opposite kidney is of normal function. It is also indicated in cases in which exhaustive investigations demonstrate clearly that the function of one kidney is grossly affected and the other has escaped sufficiently to undertake the function of both. When doubt exists of the functional capacity of the more normal kidney to do so, bilateral splanchnicectomy should be employed; and in cases where the nephrectomy has been only partially successful, contralateral sympathectomy appears to be of considerable value. nephrectomy produced 4 good results out of 8 cases, and splanchnicectomy by itself gave good results in 2 out of the 3 in which it was employed. It was noted that 41 cases could have survived five years. They have been separated out and this has provided information of some value. From the 41 potential survivors over five years there were actual reports after five or more years in 28. Fig. 1 shows that 19 of these 28 of whom reports are available were good results, 5 were symptom-free but had continuing hypertension, and the remaining 4 were bad results. These figures suggest that results, by the standards used here, remain so but that in a certain proportion of cases continuing hypertension may not be a bar to survival. The continuing hypertension in these 5 cases was not a considerable elevation. These results also suggest that if a case is a bad result it is unlikely to survive five years.
Comparison of the results on a pathological basis has been made with all the cases collected from the literature. The figures obtained by this means are shown in Table It . This shows that in pyelonephritis the results in this series are better than those from elsewhere, which gave 43-4% of good results against 57 %0 in the series under review. The reverse was true in hydronephrosis, the comparative figures being 43-7 % for the literature and 38 8 % for this series. Among the small groups listed it is of interest to note that the removal of a kidney subsequently reported as normal has, in the reported two cases, produced a complete cure lasting some years.
Condensation of the information gained from this series gives us the following clinical picture of unilateral renal hypertension. The condition forms less than 5 / of all cases of hypertension; it is rather more common in females but appears to have a slightly better prognosis in males. In more than half the cases no renal symptoms are present and in this series the right kidney has been affected twice as often as the left, and has for some reason produced rather a higher proportion of good results. Nephrectomy either alone or with contralateral splanchnicectomy and bilateral splanchnicectomy have all given good results, and in the absence of gross retinal changes there is no contra-indication to expectant treatment until a decision is taken on which of the more active methods of treatment is most appropriate. If the diastolic pressure is below 100 mm.Hg after one year, a good prognosis over a long period is probable in the absence of further renal disease or complications, and the best results may be expected in cases of pyelonephritis, although good results may be obtained in all forms of renal disease whether it is symptomless or not. Since the closest approximation to the "Goldblatt" kidney known in human pathology is unilateral pyelonephritis, this group of 56 cases has been analysed separately in the same manner as the whole series. This reveals that this condition follows a similar pattern.
UNILATERAL PYELONEPHRITIS
It is more common in females but in them has a better prognosis. Cases presenting without renal symptoms are also more common and have a better prognosis.
There is the same prevalence on the right side and when that side is affected there is a much better chance of cure.
13 out of the 56 cases could have survived five years and there are reports for them all. 10 are good results, 2 bad, and I child is surviving ten years later, aged 24 years, with blood pressure 180/110. The repetition of the extraordinary incidence on the right side with an associated higher cure rate in this group as well suggests that this kidney must be affected more often by itself than the left. No explanation can be offered for this but it seems a point worth further study in relation to pyelitis unaccompanied by hypertensive disease.
In conclusion and in order to justify the firmness of my remarks on renal function tests and illustrate their value in separating the cases into groups suited to the different treatments I should like lriefly to describe some cases from my records. None of them had renal symptoms. Case L-Female, aged 16 years. Increased pressure (170/120) was discovered at a routine examination. Intravenous pyelography shows poor function of the left kidney, the right being normal (Fig. 2) . The differential renal analysis demonstrates very poor function of the left kidney and not very good on the right (Table III) . She has been observed for a year which is normal in outline and function. The left is just discernible functioning poorly over
The kidney involved is marked with an * the twelfth rib.
without any change taking place in the renal function and, as she has a previous history of retention in infancy and early childhood due to some inflammatory disturbance of the urinary tract, is regarded as a doubtful case for active treatment. In any event, at her age there is no urgency about the decision. This case is regarded as suitable for expectant treatment because of doubtful function in the contralateral kidney.
Case 11.-Female, aged 57. Admitted to a medical ward complaining of abdominal pain and vomiting, and found to have a blood pressure of 265/130. The intravenous pyelograms are demonstrated in Fig. 3 ; both renal outlines are visible, but the right is not as well outlined as the left and a small calculus is seen in the upper minor calyx. The differential renal clearance revealed that the right kidney was functioning at less than half the capacity of the left (Table III) , and the urine on that side contained B. coli and pus cells. In view of these findings, and with a good deal of misgiving, right nephrectomy was performed. The patient is still well almost five years after FIG. 3.-These pyelograms show a fairly normal outline on the left side. he right is not so well outlined, the arrow marks a tiny calculus in the uppermost calyx. the nephrectomy, with a blood pressure of 170/96. Pathological examination of the kidney revealed a wedge of atrophic pyelonephritis which, from its appearance, suggested that it had had a vascular origin.
This case demonstrates that in the acute inflammatory or vascular lesion of a kidney associated with hypertension, a good result may be obtained even in an elderly patient.
Case III. Female aged 18 years, whose intravenous pyelograms show the irregular outline of chronic pyelonephritis (Fig. 4) , had her hypertension discovered at a routine medical examination. It was 200/140. Differential renal analysis showed a low renal function on both sides but rather lower on the right than the left (Table lI) was performed by Mr. W. Arthur Mackey nearly three years ago, the renal function of that kidney improving by sixfold. No further operative procedure has been done and three years later her blood pressure is still -170/100, she is without symptoms and working a full day in an office.
Cases IV and V were submitted to splanchnicectomy by Mr. Sloan Robertson and fall into a group in which the kidney affected shows as a thin spastic organ on intravenous pyelography.
Case IV. Female, aged 41.
History of headache for three years without previous kidney trouble. During her solitary pregnancy there had been no renal disease but severe vomiting continued throughout. Her blood pressure was 250/140. The intravenous pyelogram is illustrated in Fig. 5 . It shows normal function, the left renal outline being normal, but the right is spastic in appearance and apparently concentrating the dye. The differential renal analyses done before and after the first splanchnicectomy are shown in Table III . They reveal that on the first occasion there was very poor function indeed from the right kidney and the left also was not very good. After the operation on the right side there was a great increase of function on that side and also some increase of function on the left. Three years after the operation her blood pressure is 160/100 and she is doing a full day of exacting mental work and may, I think, be regarded as a good result and likely to remain so. Her intravenous pyelograms taken approximately a year after the second splanchnicectomy are shown in Fig. 6 . They are normal, and the silver clips seen outline the extent of the sympathectomy. Influenza five months previously which was followed by severe frontal headache. Past history of nephritis thirteen years before. His blood pressure was 220/140 and an exudative retinitis with flame-shaped hxmorrhages was present in both optic fundi. The intravenous pyelograms demonstrate normal function and outline in the right kidney. The function of the left was somewhat delayed and its pelvis was small and spastic (Fig. 7) . The differential renal function test before operation showed quite a good function on the right side but poor on the left. Table IV also demonstrates these function tests done three weeks after the splanchnicectomy on the left side and a year after the operation. They demonstrate that there was little improvement following the operation and a year later the function on the left side was actually worse, although at that time the blood pressure was extremely high and the pyelographic changes were more marked (Fig. 8 Fig. 7 one year later. The most kidney. The left is small and spastic, and there noticeable feature is the increase in spasticity of the was delay in excretion.
left kidney, which coincided with a hypertensive crisis. a problem in treatment. It is likely he would have been a bad result under any method. He certainly has been so with splanchnicectomy. Whether any improvement in the result could have been obtained by removing the left kidney and doing a contralateral splanchnicectomy cannot be known. It was considered but was ruled out owing to the previotus history of nephritis and the poor renal function as demonstrated by differential renal analysis. He is still alive nearly four years later, but has severe cerebrovascular damage and is confined to bed.
The following interesting points arise from these cases: Firstly, some patients will do better if treated expectantly either permanently or during a period of observation, and secondly, differential renal function tests of some accurate type are necessary in choosing the form of treatment which will be of lasting benefit. In some cases they provide essential evidence for deciding which should be left .1-alone, which should have nephrectomy and which would benefit more from splanchnicectomy. The importance of making this decision correctly has been underlined by the evidence displayed in this Discussion of the excellent prognosis at five years, provided an accurate choice has been made.
The President said that Dr. Wright had classified the varieties of hypertension and indicated the types which should have urological investigation. He had left no doubt that the percentage of total sufferers likely to be helped by nephrectomy was very small.
Mr. Maitland had reviewed the results of surgical treatment in 146 cases from information obtained by his questionnaire and compared the data with that obtained from United States and Continental literature. The figures showed that only in about 5 % of the total was there acceptable evidence that unilateral renal disease caused the hypertension, and that only a small proportion of that percentage could be regarded as suitable for surgical treatment.
Mr. J. G. Yates-Bell gave figures dating from 1942. He had used the same criteria as Mr. Maitland regarding the diastolic and the systolic blood pressure. During the intervening ten years out of his 300 nephrectomies Mr. Yates-Bell had been able to trace 39 associated with hypertension. In those 39 cases there had been 14 failures, 12 successful cases over five years, 12 under five years, and 1 under two years. Those figures were rather higher than the 200% average successes reported recently by Wayman and Ferriss (1952) , and they agreed with Mr. Maitland's findings.
Mr. Yates-Bell had adopted the same two classifications as had Dr. Wright and Mr. Maitland: viz. Group 1, in which hypertension was the symptom calling for treatment; Group 2, treatment was for the urinary disease associated with gross hypertension. In addition he had Group 3, urinary disease associated with slight definite hypertension in young people.
In Group 1 there were 3 failures and 7 successes. None of these were stone cases. In Group 2 there were 14 cases of which 6 had proved successful. 5 were cases of hydronephrosis and 1 case of papilloma of the renal pelvis. There were 8 failures, 7 of which were stone cases, the other being an aneurysm of the renal artery.
In Group 3 there were 15 cases dealt with, 12 of which were successful, and of these 5 were hydronephrosis; 3 chronic pyelonephritis and 4 tuberculosis.
Of 14 failures in all 3 groups, 10 were stone cases, and all the cases had failed within three years. An interesting case was that of a male, aged 40, who had hkmaturia in 1943 from an apparently simple papilloma near the left ureter. The intravenous pyelography was normal, blood pressure of 140/105 was, admittedly, a little high. Two months later, in spite of cauterization, the base of the papilloma was thought to be malignant. Simultaneously the patient complained of persistent headache and blood pressure was 180/135. The intravenous pyelography showed no excretion from the left kidney. The patient was treated in July 1943 by partial cystectomy and insertion of radon seeds and re-implantation of the obstructed left ureter. The blood pressure returned to 140/100. There was no recurrence of the growth, but headaches returned eight years later, in 1951, when blood pressure was back to 180/140 and the intravenous pyelography still appeared to be normal. Indigocarmine excretion was delayed from the left kidney. An empirical left nephrectomy was carried out, since when blood pressure had fallen and remained at 140/100. It seemed worth emphasizing that 4 patients with renal tuberculosis and hypertension had been relieved by nephrectomy.
Prognosis in all cases had been very difficult. In the cases mentioned, chronic pyelonephritis and hydronephritis had given the best results; stone cases gave by far the worst results. REFERENCE.-WAYMAN, T. B., and FERRISS, E. R. (1952) J. Urol., 67, 37. Mr. M. F. Nicholls agreed emphatically with Mr. Maitland that it was necessary to investigate the function of each kidney separately; personally he had himself several times refused to operate because the functions of the kidneys had been found to be almost identical.
The following case illustrated the points previous speakers had emphasized. Woman, aged 21, admitted to St. George's Hospital in 1948 under Dr. Alastair Hunter complaining of Proceedings of the Royal Society of MlUedicine 2.1 swelling of the ankles and headache over two or three years. There was no other history and no history connected with micturition. Blood pressure was 210/130 and the patient's fundi showed early papillcedema; blood urea was 26 mg. Y/. The left kidney had no function; the right was normal. The left kidney was removed, it was tiny with thickened vessels and comparatively dilated calices. Histologically this was the result of pyelonephritis dating from infancy. The effect of nephrectomy was disappointing. The blood pressure was reduced immediately after operation from 210/130 to 140/100 and the fundal changes were said to be improved. But she had been readmitted to hospital in May 1949 with headache and a blood pressure of about 180/120. The patient had last been seen in August 1951 when she was said to be well and happy but with occasional headaches. She had married during the interval. This case, although apparently of the most favourable type, must be classified as a failure.
Mr. Theo L. Schofield (for Professor Charles Wells, Liverpool) based his remarks on a review of 116 cases of hypertension treated surgically. Of these, 4 patients had had nephrectomy alone and 4 nephrectomy with bilateral thoracolumbar sympathectomy.
Of the first group, two were unsuccessful and subsequent post-mortem showed advanced hypertensive disease of the remaining kidney. In 2 the results were excellent. Both were young girls, aged 13 and 17; each had a non-functioning right kidney, found to be small and atrophic on retrograde pyelography. Both specimens showed atrophic pyelonephritis. After four years and one year respectively the blood pressure remains within normal limits.
In the group treated by nephrectomy and sympathectomy, all have been successful, but on review it was thought that probably the sympathectomy had been unnecessary. In essential hypertension the blood pressure falls immediately to its lowest level after completion of the sympathectomy and then it slowly rises over a period of about twelve months, by which time the majority have regained their pre-operative level. In the 4 cases of hypertension with unilateral renal disease there was a fall in blood pressure after nephrectomy and another fall on completion of sympathectomy, but it was not until three to eight months after operation that the blood pressure came to its lowest level.
There was a marked fall immediately in the cases with nephrectomy alone, but the final low level of blood pressure was likewise not reached until six months following operation.
Of the 6 successful cases, 4 were associated with atrophic pyelonephritic kidneys (hypoplastic kidney), Mr. J. P. Mitchell (for Mr. A. Wilfrid Adams) presented 2 cases: Case L.-Woman, aged 70, referred by Dr. Orr-Ewing in May 1949 with a history of attacks of severe pain in the right loin, associated with marked frequency. On examination there was a large mass in the right side of the abdomen. The blood pressure was 260/160, and the blood urea was normal.
X-ray showed a row of opacities stretching from the right to the left iliac fossa. On retrograde pyelogram these proved to be extensive renal calculi.
Operation was advised despite and not in the least in the hope of curing the hypertension. A large calculus hydronephrosis was found and immediately after nephrectomy the systolic pressure fell to 110.
The patient was relieved of her pain and frequency, and for a year the blood pressure remained at 150/70. But in March 1952, three years after operation, it had relapsed slightly to 175/100.
Case 11 (previously reported to the Section by Mr. Adams in January 1947).-Woman, aged 78, first seen in 1945 with four months' history of progressive constipation alternating with occasional diarrhcea. The patient was breathless and could walk only a very short distance. The blood pressure was 250/150. A mass was palpable in the right side, but on exploring the abdomen it was found to be a Riedel's lobe. However, behind this was a very small aplastic kidney, to which no less than five arteries were running. After nephrectomy the blood pressure fell to 160/100, where it remained for sixteen months. In May 1948 she died one week after a stroke.
On examining the kidney with the naked eye one was impressed by the prodigious supply of arteries. The kidney showed a veritable leash of five quite sizable vessels.
The feature of particular interest in the 2 cases was the age of the patients. Both were septuagenarians and both showed a sustained fall in blood pressure following nephrectomy. The blood pressure remained normal for more than one year after operation. Both cases afforded a striking example of the occasional responsibility of unilateral renal disease for raised blood pressure, and even in the 8th decade of life the changes of hypertension are not irreversible.
Professor V. W. Dix said that his own cases were included in Mr. Maitland's large series. There were some points of importance in assessing this method of treating hypertension. A large series of cases was published in the Jouirnal of the American Medical Association about 1940 on the fall of blood pressure which occurred after non-specific operations on patients with hypertension. These observations could not be disregarded until further observations had been made. Mr. Maitland had mentioned that there should always be a differential estimation of renal function before operation was undertaken. The only differential renal function test used by the speaker had been an intravenous injection of indigocarmine, but it was clearly better to have a more exact estimate.
All patients who were going to have a nephrectomy in the hope that it would cure hypertension should, in future, rest in bed for a week before operation and daily blood pressure readings should be made. The fall of blood pressure after operation was, he thought, of some prognostic significance. In those patients who are likely to be cured the blood pressure has returned to a normal figure on the day after operation and remains normal. In other patients it rises again on the third or fourth day and usually becomes fixed at a level about half-way between the pre-operative figure and the normal figure.
He believed that a normal figure every day for the first fortnight after the operation indicated a good prognosis.
Mr. David Band said that bilateral splanchnicectomy had given most satisfactory results in the treatment of selected cases of essential hypertension. The blood pressure had fallen and, more important, the patient had obtained symptomatic relief.
In the investigation of hypertension whether essential or renal, physician and urologist should arrange for full collaboration with an interchange of views when their respective examinations have been completed. Should hypertension be present in association with unilateral renal disease, the rational operative treatment would appear to be a combination of splanchnicectomy and nephrectomy on the affected side. A Bernard Fey incision gave an excellent approach. Relief of hypertension by this dual operative treatment suggested that the diseased kidney had caused the hypertension, and no further operative intervention was necessary. But should the blood pressure again rise after nephrectomy and unilateral splanchnicectomy, a second-stage operation would be required and a contralateral splanchnicectomy carried out. To attempt splanchnicectomy following nephrectomy was a difficult operation, and the combination of unilateral splanchnicectomy and nephrectomy was a reasonable procedure.
Mr. E. W. Riches said that he personally had rarely seen cases of hypertension cured by nephrectomy. Mr. Maitland had shown some patients who were undoubtedly improved by surgical treatment, but Dr. Wright had stated that he had had only two successful cases out of the enormous number of 10,000 patients! There had also been conflicting reports on the effects of splanchnicectomy.
He (Mr. Riches) was not particularly happy about differential renal function tests carried out by means of a ureteric catheter. The fallacies associated with collecting urine by that means were well known and some of Mr. Maitland's specimens were as small as 0 5 ml. Such a specimen would be rejected by some pathologists. Any differential renal function test must be accurate and probably the indigocarmine test was as good as any at present despite differences in its interpretation.
Moderate hydronephrosis in the presence of hypertension presented another problem. Was one to do a nephrectomy, or the plastic operation one would have done without the hypertension? So far he had been doing the nephrectomy rather than the plastic operation, but he did not think there were any cases in which there had been a permanent lowering of blood pressure.
The distinction between congenital and acquired renal aplasia was also sometimes difficult even to the pathologist.
Mr. Yates-Bell had mentioned tubercle; at the March 1952 meeting of the Section he (Mr. Riches) had mentioned 2 cases of functionless caseous renal tuberculosis. Both had hypertension, and nephrectomy had caused lowering of the blood pressure but it was too early yet to say whether that would be permanent.
Mr. D. Innes Williams pointed out that ureteric catheter specimens measured the function of the kidney as a whole. It was not impossible for a small section of the kidney to be ischemic and to be producing the hypertensive factor without making a significant difference to the total function as measured by the concentration of the urine. A case from Gt. Ormond Street recently published illustrated this point: the removal of a congenitally small but normally functioning kidney had brought down the blood pressure from a very high figure, and the readings had now been practically ,normal for over a year.
In some cases it seemed unlikely that fibrosis alone was responsible for the ischoemia which caused the hypertension. The recent observation of a transient attack of high blood pressure following a heminephrectomy suggested that external compression-in this case by a tightly stitched capsule-might be a factor.
Mr. Alex. E. Roche said that, in relation to any medical suggestion of nephrectomy for hypertension associated with unilateral renal disease, the rule he made for himself was not to do a nephrectomy unless it would have been indicated anyway, in the absence of hypertension.
Mr. A. W. Badenoch said that in the large number of cases which had been referred to by the openers he had not noticed that any had been reported in which there had been an injury to a kidney. Ischaemia and fibrosis were likely to follow injury to the kidney and he had been greatly interested in whether gross ruptures of the kidney were followed by hypertension. It had been suggested that a rise in blood pressure should follow injury; in 1945 Abernethy published a few cases in which there had been a temporary rise in the few weeks following injury. In the speaker's own series of some 50 cases, he had not observed the occurrence of hypertension.
It had not been possible to follow a high proportion of these cases. A considerable number had been Service personnel. There were, however, 3 cases in particular to which he would like to refer. In 2, a complete pole had either been avulsed or destroyed, while the remaining part of the kidney functioned well. Neither case had been operated on. They had been followed up for a period of twelve months and in neither case did hypertension develop. He had had the opportunity of seeing a case where the kidney had been pulled off at the hilum. The patient was severely injured, as twelve ribs were fractured on one side, but the clinical effect of Thekidney injury was slight and it was not noticed at the time of the accident, or during the immediate convalescent period. Four months after the accident, attention was drawn to the renal tract and the kidney was not functioning on that side. It was explored and found to be replaced by a fibrous mass. Each of these cases had something of the "Goldblatt" kidney about them, but there was no clinical evidence of hypertension after four to twelve months from the time of injury. He asked Dr. Wright and Mr. Maitland if there had been a history of renal injury in any case of established hypertension.
Mr. Hugh Donovan said there were two good ways in which one could make certain about the function of the kidney left behind or to be left behind. One was through biopsy; the other, a less troublesome method, was to test the function of the remaining kidney after its fellow had been removed. Such a study, when correlated with -the late behaviour of the blood pressure, should be profitable.
Mr. A. I. L. Maitland said in reply to Mr. Band: All patients had a week's rest in bed and a sodium aimytal test prior to nephrectomy for hypertension with or without renal symptoms.
In reply to Mr. Riches' remarks relating to differential renal analysis it was true that the ureometer test could be fallacious, but what clinical test of renal function was not? In all cases in which serious decision rested on the results of such tests the wastage to the bladder at the end of the examination was measured separately and estimated. These figures had been omitted for the sake of clarity, but the precise technique had been described in various publications on the subject and included the use of a tuberculin syringe for delivering the urine to the ureometer. This permitted the analysis of smaller specimens with greater accuracy. It was right to be sceptical towards such tests. Mr. Maitland's own view was clearly demonstrated in Case I, where the renal standard clearances were 10-25 and 1 06 respectively, yet he had regarded the case as unsuitable for nephrectomy.
Referring to the manner of the fall in blood pressure which occurs, Verney and Vogt described as one of the features of hypertension due to renal disease the return of the blood pressure to normal within half an hour of nephrectomy in successful cases. This had been Mr. Maitland's own experience.
Without prior notice, no definite information could be given of the way in which the blood pressure fell in splanchnicectomy. It was probable that the fall was slow. Was the histological picture of pyelonephritis one that was peculiar to infection? If so, was it infection of the renal tissue with organisms-or could it be toxic changes produced in the renal architecture by distant infection, or was the condition present from childhood as a congenital hypoplasia of the kidney? The histology of all these conditions could be very similar in appearance. The last condition could be met with right up to 70 years of age, as Mr. Mitchell had shown in his 2 cases which were included in the series. This problem should be put to the pathologists and their assistance requested in its solution. Professor G. L. Montgomery, of Glasgow University, had said that any inflammatory disease producing symptoms or not would bring about changes in the kidney which could be seen many years later in the kidney. That should be borne in mind in relation to pyelonephritis.
In reply to Mr. Badenoch: An extensive survey of the literature had revealed 4 cases of renal trauma, all of which had been insufficiently documented; they had been followed up only for a few months, and the elevation of blood pressure had not amounted to hypertension. There were no cases of injury in the series which he had reviewed.
Dr. J. H. Wright stressed that the effect of emotion must be borne in mind when assessing the effect of treatment on hypertension. The relief of pain or of intra-abdominal pressure could lead to a fall in blood pressure.
Labile blood pressure had not been dealt with in detail, but the tables presented showed that cases fell into two groups: those with fixed hypertension, i.e. a hypertension which persisted during the course of the investigation; and those with labile blood pressure.
Mr. Maitland had included in his series one case which he had termed "normal". That so-called normal patient was a girl, aged 21, whose blood pressure was systolic 230 mm.Hg, diastolic pressure 160. She had gross papillcedema and albuminuria 6 parts. Dr. R. A. Kemp Harper carried out intravenous pyelography which showed a non-functioning right kidney. An ascending pyelogram showed clubbing of the calyces of the right kidney. The kidney was removed by Mr. A. H. Jacobs. Immediately following operation the blood pressure fell to 120/80. Albuminuria disappeared after a few weeks. She had remained well since then. Her blood pressure still remained in the region of 120/80. Recently she had given birth to a full-term child after an uneventful pregnancy.
It was wrong to classify this case as "normal"; surely there must have been some abnormality not manifest to the pathologist.
